Giant cell arteritis is the most common form of vasculitis affecting older people, and the diagnosis should be considered in older patients who present with the new onset of headache, visual dysfunction, polymyalgia rheumatica, or systemic inflammatory symptoms. Physicians should be familiar with its variety of clinical presentations and the abnormal laboratory findings associated with it.
G
iant cell arteritis is the most common primary systemic vasculitis. The disease occurs almost exclusively in people over age 50, with an annual incidence of 15 to 25 per 100,000. 1 Incidence rates vary significantly depending on ethnicity. The highest rates are in whites, particularly those of North European descent. 2 Incidence rates progressively increase after age 50. The disease is more prevalent in women. Its cause is unknown; both genetic and environmental factors are thought to play a role.
■ InflamED artErIEs
Giant cell arteritis is characterized by a granulomatous inflammatory infiltrate affecting large and medium-size arteries. Not all vessels are equally affected: the most susceptible are the cranial arteries, the aorta, and the aorta's primary branches, particularly those in the upper extremities.
The disease is usually associated with an intense acute-phase response. Vessel wall inflammation results in intimal hyperplasia, luminal occlusion, and tissue ischemia. Typical histologic features include a mononuclear inflammatory infiltrate primarily composed of CD4+ T cells and activated macrophages. Multinucleated giant cells are seen in only about 50% of positive biopsies; therefore, their presence is not essential for the diagnosis. 3 
■ four maIn phEnotypEs
Some of the possible symptoms of giant cell arteritis readily point to the correct diagnosis, eg, those due to cranial artery involvement, such as temporal headache, claudication of masti-catory muscles, and visual changes. However, the clinical presentation can be quite varied.
There are four predominant clinical phenotypes, which may be present at the onset of disease or appear later as the disease progresses. Although they will be described separately in this review, these clinical presentations often overlap.
Cranial arteritis
Cranial arteritis is the clinical presentation most readily associated with giant cell arteritis. Clinical features result from involvement of branches of the external or internal carotid artery.
Headache, the most frequent symptom, is typically but not exclusively localized to the temporal areas.
Visual loss is due to involvement of the branches of the ophthalmic or posterior ciliary arteries, resulting in ischemia of the optic nerve or its tracts. It occurs in up to 20% of patients. 4, 5 Other symptoms and complications from cranial arteritis include tenderness of the scalp and temporal areas, claudication of the tongue or jaw muscles, stroke, and more rarely, tongue infarction.
polymyalgia rheumatica
Polymyalgia rheumatica is a clinical syndrome that can occur by itself or in conjunction with giant cell arteritis. It may occur independently of giant cell arteritis, but also occurs in about 40% of patients with giant cell arteritis. It may precede, develop simultaneously with, or develop later during the course of the giant cell arteritis. 6, 7 It is a common clinical manifestation in relapses of giant cell arteritis, even in those who did not have symptoms of polymyalgia rheumatica at the time giant cell arteritis was diagnosed.
Polymyalgia rheumatica is characterized by aching of the shoulder and hip girdle, with morning stiffness. Fatigue and malaise are often present and may be severe. Some patients with polymyalgia rheumatica may also present with peripheral joint synovitis, which may be mistakenly diagnosed as rheumatoid arthritis. 8 Muscle weakness and elevated muscle enzymes are not associated with polymyalgia rheumatica.
Polymyalgia rheumatica is a clinical diagnosis. Approximately 80% of patients with polymyalgia rheumatica have an elevated erythrocyte sedimentation rate or an elevated C-reactive protein level. 9 When it occurs in the absence of giant cell arteritis, it is treated differently, with less intense doses of corticosteroids. All patients with polymyalgia rheumatica should be routinely questioned regarding symptoms of giant cell arteritis.
nonspecific systemic inflammatory disease
Some patients with giant cell arteritis may present with a nonspecific systemic inflammatory disease characterized by some combination of fever, night sweats, fatigue, malaise, and weight loss. In these patients, the diagnosis may be delayed by the lack of localizing symptoms.
Laboratory tests typically show anemia, leukocytosis, and thrombocytosis. The erythrocyte sedimentation rate and the C-reactive protein level are usually very high.
Giant cell arteritis should be in the differential diagnosis when these signs and symptoms are found in patients over age 50.
large-vessel vasculitis
Although thoracic aortic aneurysm and dissection have been described as late complications of giant cell arteritis, large-vessel vasculitis may precede or occur concomitantly with cranial arteritis early in the disease. 10, 11 Population-based surveys have shown that large-vessel vasculitis is extremely frequent in patients with giant cell arteritis. In a postmortem study of 11 patients with giant cell arteritis, all of them had evidence of arteritis involving the subclavian artery, the carotid artery, and the aorta. 12 Patients may have no symptoms or may present with symptoms or signs of tissue ischemia such as claudication of the extremities, carotid artery tenderness, decreased or absent pulses, and large-vessel bruits on physical examination.
■ ConsIDEr thE DIaGnosIs
In olDEr patIEnts
Giant cell arteritis should always be considered in patients over age 50 who have any of the clinical features described above. It is therefore very important to be familiar with its symptoms and signs.
Giant cells are not necessary for the diagnosis of giant cell arteritis
VIllA-FORTE A complete and detailed history and a detailed but focused physical examination that includes a comprehensive vascular examination are the first and most important steps in establishing the diagnosis. The vascular examination includes measuring the blood pressure in all four extremities, palpating the peripheral pulses, listening for bruits, and palpating the temporal arteries. temporal artery biopsy: the gold standard Confirming the diagnosis of giant cell arteritis requires histologic findings of inflammation in the temporal artery. Superficial temporal artery biopsy is recommended for diagnostic confirmation in patients who have cranial symptoms and other signs suggesting the disease.
The biopsy should be performed on the same side as the symptoms or abnormal findings on examination. Performing a biopsy in both temporal arteries may increase the diagnostic yield but may not need to be done routinely. 13 Although some experts recommend temporal artery biopsy in all patients in whom giant cell arteritis is suspected, biopsy has a lower diagnostic yield in patients who have no cranial symptoms. Interestingly, 5% to 15% of temporal artery biopsies performed in patients who had isolated polymyalgia rheumatica were found to be positive. 14, 15 Patients with polymyalgia rheumatica and no clinical symptoms to suggest giant cell arteritis generally are not biopsied.
The segmental nature of the inflammation involving the temporal artery in giant cell arteritis may result in negative biopsy results in patients with giant cell arteritis. A temporal artery biopsy length of 5 mm or less has a very low (8%) rate of positive results, whereas a length longer than 20 mm exceeds a 50% rate of positive results. Although the optimal length of a temporal artery specimen is still debated, a longer biopsy specimen should be obtained to increase the chance of arterial specimens showing inflammatory changes. 16, 17 Typical findings in an inflamed temporal artery (FIGURE 1) include a lymphocytic infiltrate with activated macrophages and multinucleated giant cells (in 50% of cases). Typical panarteritis is not always seen, and infiltrates limited to the adventitia may be the only histologic finding in some patients.
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laboratory studies: acute-phase reactants may be elevated High levels of acute-phase reactants should increase one's suspicion of giant cell arteritis. Elevations in the erythrocyte sedimentation rate and C-reactive protein and interleukin 6 levels reflect the inflammatory process in this disease. 19 However, not all patients with giant cell arteritis have a high sedimentation rate, and as many as 20% of patients with biopsyproven giant cell arteritis have a normal sedimentation rate before therapy. 20 Therefore, a normal sedimentation rate does not exclude the diagnosis of giant cell arteritis and should not delay its diagnosis and treatment.
As a result of systemic inflammation, the patient may also present with normochromic normocytic anemia, leukocytosis, and thrombocytosis.
Imaging studies are controversial
Imaging studies are potentially useful diagnostic tools in large-vessel vasculitis but are still the subject of significant controversy.
Ultrasonography of the temporal artery has been a controversial subject in many studies. 21, 22 Color duplex ultrasonography of the temporal artery has been reported to be helpful in the diagnosis of giant cell arteritis (showing a "halo" around the arterial lumen), A normal sedimentation rate does not exclude the diagnosis of giant cell arteritis Ultrasonography is neither a substitute for biopsy nor a screening test for this disease but further studies are needed to establish its clinical utility.
At this time, temporal artery biopsy remains the gold standard diagnostic test for giant cell arteritis, and ultrasonography is neither a substitute for biopsy nor a screening test for this disease. 23 Some have suggested, however, that ultrasonography may help to identify the best site for biopsy of the temporal artery in some patients.
Arteriography is an accurate technique for evaluating the vessel lumen and allows for measuring central blood pressure and performing vascular interventions. However, because of potential complications, it has been largely replaced by noninvasive angiographic imaging to delineate vascular anatomy.
Magnetic resonance angiography and computed angiography. These two noninvasive imaging tests have been used in the diagnosis and serial monitoring of patients with large-vessel involvement from giant cell arteritis (FIGURE 2). In addition to measuring lumen dimensions, magnetic resonance angiography (edemaweighted images) may also give information on vessel-wall signal intensity that may reflect inflammation. This information may be helpful in serial monitoring of patients with established large-vessel involvement, but it should be interpreted with great caution as it does not always correlate with active inflammation or with new structural changes in the vessel. 24, 25 ■ trEatmEnt
Glucocorticoid therapy remains the standard of care
Once the diagnosis of giant cell arteritis is established, glucocorticoid treatment should be started. Glucocorticoids are the standard therapy, and they usually bring about a prompt clinical response. Although never evaluated in placebo-controlled trials, these drugs have been shown to prevent progression of visual loss in a retrospective study. 26 In patients with visual symptoms or imminent visual loss, therapy should be started promptly once suspicion of giant cell arteritis is raised; ie, one should not wait until the diagnosis is confirmed by biopsy.
Ideally, a glucocorticoid should be started after a temporal artery biopsy is done, but treatment should not be delayed, as it rapidly suppresses the inflammatory response and may prevent complications from tissue ischemia, such as blindness. Visual loss is usually irreversible.
There is still a role for obtaining a temporal artery biopsy up to several weeks after glucocorticoid therapy is started, as the pathological abnormalities of arteritis do not rapidly resolve. 27 Glucocorticoid therapy is highly effective in inducing disease remission in patients with giant cell arteritis. Nearly all patients respond to 1 mg/kg (40-60 mg) per day of prednisone or its equivalent.
The initial dosing is usually maintained for 4 weeks and then decreased slowly. The duration of therapy varies; most patients remain on therapy for at least 1 year, and some cannot stop it completely without recurrence of symptoms.
If a patient is about to lose his or her vision or has lost all or some vision in one eye, a higher initial dose of a glucocorticoid is usually used (ie, a pulse of 500 or 1,000 mg of intravenous methylprednisolone) and may be beneficial. 28 Although a rapid clinical response to therapy is usually seen within 48 hours, some patients may have a more delayed clinical improvement.
Alternate-day therapy was compared with VIllA-FORTE daily therapy and was found to be less effective, and as a result it is not recommended. 29 Glucocorticoid therapy can cause significant toxicity in patients with giant cell arteritis, as they commonly must take these drugs for long periods. The rate of relapse in those who discontinue therapy is quite high-as high as 77% within 12 months. 30 Given the concern about glucocorticoid toxicity, several studies have evaluated alternative strategies and other immunosuppressive drugs. However, no study has concluded that other medications are effective in the treatment of giant cell arteritis.
Mazlumzadeh et al 31 evaluated the initial use of intravenous pulse methylprednisolone therapy (15 mg/kg ideal body weight on 3 consecutive days) in an attempt to decrease the glucocorticoid requirement. Although the group receiving this therapy had a lower relapse rate than in the placebo group, and their cumulative dose of glucocorticoid was lower (all patients also received oral prednisone), there was no reduction in the rate of glucocorticoid-associated toxicity. 31 Care must be taken to prevent and monitor for corticosteroid complications such as osteoporosis, glaucoma, diabetes mellitus, and hypertension.
methotrexate: mixed results in clinical trials
Methotrexate has been evaluated in three prospective randomized trials, 30, 32, 33 with mixed results.
Spiera et al 32 enrolled 21 patients in a double-blind placebo-controlled trial: 12 patients received low-dose methotrexate (7.5 mg/week) and 9 received placebo. In addition, all 21 received a glucocorticoid. There was no significant difference between the methotrexate-and placebo-treated patients in the cumulative dose of glucocorticoid, duration of glucocorticoid therapy, time to taper off the glucocorticoid to less than 10 mg of prednisone per day, or glucocorticoidrelated adverse effects.
Jover et al, 33 in another double-blind placebo-controlled trial, studied 42 patients with giant cell arteritis, half of whom were randomized to receive methotrexate 10 mg/week, while the other half received placebo. All patients received prednisone. Patients in the methotrexate group had fewer relapses and a 25% lower cumulative dose of prednisone during follow-up. However, the incidence of adverse events was similar in both groups. Methotrexate was discontinued in 3 patients who developed drug-related adverse events.
Hoffman et al 30 randomized 98 patients to receive either methotrexate (up to 15 mg/ week) or placebo in a double-blind fashion. All patients also received prednisone at an initial dose of 1 mg/kg/day (up to 60 mg/day). At completion of the study, no differences between the groups were noted in the rates of relapse or treatment-related morbidity or in the cumulative dose of glucocorticoid. However, treatment with methotrexate appeared to lower the rate of recurrence of isolated polymyalgia rheumatica in a small number of patients.
30
Comment. Differences in the results of these trials may be attributed to several factors, including different definitions of relapses and different glucocorticoid doses and tapering regimens.
A meta-analysis of these three trials 34 showed a reduction in the risk of relapse: 4 patients would have to be treated to prevent one first relapse, 5 would have to be treated to prevent one second relapse, and 11 would need to be treated to prevent one first relapse of cranial symptoms in the first 48 weeks. However, the main goal of methotrexate therapy is to decrease the frequency of adverse events from glucocorticoids, and this meta-analysis found no difference in rates of glucocorticoid-related adverse events in patients treated with methotrexate. The study raises the question of whether methotrexate should be further evaluated in in different patient populations and at higher doses.
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Infliximab is not recommended In a prospective study, patients with giant cell arteritis were randomly assigned to receive either infliximab (Remicade) 5 mg/kg every 8 weeks or placebo, in addition to standard glucocorticoid therapy. The study showed no significant difference in the relapse rate and a higher rate of infection in the infliximab group (71%) than in the placebo group (56%). Given the lack of any benefit observed in this study, infliximab is not recommended in the treatment of patients with giant cell arteritis. 35 In suspected cases of giant cell arteritis with visual changes, start a glucocorticoid without delay aspirin is recommended Daily low-dose aspirin therapy has been shown in several studies to be effective in preventing ischemic complications of giant cell arteritis, including stroke and visual loss. It is currently recommended that all patients with giant cell arteritis without a major contraindication take aspirin 81 mg daily. [36] [37] [38] ■ ■ rEfErEnCEs
